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Abstract of JP20001 54273 

PROBLEM TO BE SOLVED: To obtain a porous body excellent in heat insulation and dielectric 
properties by preparing a wet polyimide gel from a polyimide precursor as the starting material and 
drying the wet gel to obtain a dry polyimide gel. 

SOLUTION: This porous body comprises a dry gel of a polyimide resin and has an apparent density of 
800 kg/m3 and an average pore size of 1 &mu m or lower. The polyimide resin preferably has a three- 
dimensional crosslinked structure. The porous body is produced e.g. by preparing a polyimide 
precursor, imidizing the precursor by a thermal or chemical treatment to give a polyimide resin, 
dissolving or swelling the polyimide resin in or with a solvent, preparing a wet gel from the resultant 
solution or swelled resin, and drying the wet gel to obtain a dry gel. Preferably, the drying step is done 
by supercritical drying since the gel is thereby prevented from shrinking in the step. 
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;?i^3&»ttS5jK3&*8 0 0 k g/m3jaT> ¥1^S3&* 1 Mm 

[ii««4 ] If ^ 1 ~3 <^)V^-fiTj!)»Kffi»<0^?L® 
«£$-jKfltLfc^«3!>''^.^0 . ;?^*>ttlBfi3i»*8 0 0kg 

ti9*«8 1 MiEy/Hbis**, Mia;!?'; ^ 5 Ymm 
m. 

[ 11^^ 1 1 ) mi^ u 5 H^©Bioiaay/p ^ 5 

0 0 "CUUtO^I^JSttSfflSlT-C-JlS&JayS L^^*- 
SfHl««5^•^§SiKfiJ^«raxSSr*t^lB*«5-l OO 

[ia*« 1 2 1 #<i>tiS^7L®*«7)^A'tt®S**8 0 
0 k g/m^iUT, ¥l^fLS*^ 1 M mmTTS>«.SS«« 

5~ 1 1 <ov^-nL*»fciB««^^?Lm<ois!Jt:^. 

1 3 3 18^ 1 IE«<0#?L©*^^rt twit 



[fS*« 14 3 l5fE^*^^«cigieH4<O^ISTJ> 0 , 
*'-ol5IES|grt*<SffS<xTV^SI§^l SIEKOB^ 
ft. 

[|S^ 1 5 3 it*JS 1 feiSO^?Lm$-fflV^T , S 

[56B««opiai^rltt^3 
[000 1 3 

[00023 

TViS. ^^.-K'J-f 5Hl^ffllM^::^w^:«tg^r^t^c•^i■ 
09i: tT . ;tf; -f 5 H^j^Sr^fL^-ffc-f 6 i: 1=: i 

tii. im^5- 2 0 5 5 2 6#^ffl*?». "^--V/U • 3 
y^^^-T^ ^ -f ^ 1 8ii^m4 3 7~4 4 3S: 1 9 8 

5^(^D. D. y^—u^. sa-t^-v;^3y^<^'T 

[00033 |iIIE^t::«. ^0 5 H^h'J 

*fci^<^^i^JstXS***S3ti^>, ffitg&tt<Oi£v%^fe:«L 
©<0^Tt4. ai 0 Ojum3r-:J^-cO^*«^tS3t 
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[0004] 
[00051 

0 > ^iJ^i'T^Slifi 8 0 0kg /m^ OT. ¥l^?L@** 1 
0kg/m3UilT, ¥%?L@3&*l;wmWTT2bS;t^ 

<*OSjPiy;K0««i&|ife*UT19l&KU-f S 

^y/v^mm-i^tmim. axxma^v-f s hi? 
Hi^ealii<^?asy;^^£:^^Stt^^i5#HSv<^T. 5 0 o°c 

S-«Srtfc:^«L-r=S:6C:i:«:!Hfai:rs. c: diets 
[00061 

m:timw^i:%m-h:.tifx'^h. ttz. ^fm 
^Lx. mkyf\^'¥<^mmf'mff:i^ (ft) tciissi 



[00071 .1^ u s Hiftisiiti. mmit^^tm 

ifi-iz^ 4(0 TS. H-f S i;x-7^;W S H'5rif<0'f 
[00081 OTfc. *l6Ba<^)^?Lmt-^V^TittBfr 

tc. iat*y;Ko;^*»{tS5S**8 o o k g/m^mT. ¥ 
timmLx\.^ht:tb. mmm^zxi^^mmn. fm 

<02o<^)j!&€KSMsi:ifc«L"t:ffi«)T/h$v\ U^:**^ 
[ 0 0 0 9 1 ^K, *^Bj<7)^?L««£«0Tl^fLStt 1 0 

■C{± 1 n mSJKTft<XJi"J: V ^. i^i)>immi 5 0 0kg 

SOkg/mSgflrCJliiitfiV^. 

[00101 ortc, 3|s:»Bjw^?L®f<£t±. ±IE<^'1^U 

mi. msmSiyfi^(om^im^L. ;^*»tts?ffi3&«8o 

0 k sXmmT. ^mj&ifi 1 juml3lT"C*& b , 

im&xmt>zX':>x»tmit^-ttzi,(oi)f, ^ffitt^^ 
jinrnt. im&<o9tmtcmm^tix\>^ti:iib. im 

7';^-^'>T- • Xp{-y h • r5- (BET) ffiTSS 
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^[a»y7^fcBETit«iifflfc5^*4 0 Om»/gJ2Lh<Oire 
[00 111 ®1C, ^^gBflO^mS-fflV^ 

I. ^ ^?L««sWmS(±l 0 0 nmiaTTftS 

&SEffill«!f5*ri^^«Ufe?S«lrt*0. OlTorrmK 

^(&m^i:. ?§fllrt^lO~10 0TorrSJSOK2l 

[0012] ^%^(Of'l[Mmi. yivay^^ffiim. 

m^m^^t\.ximiizm^^h:ii:.ifix'%h, Ltzu^ 
&T-<o«:J3sa«: esrf 6 t . aS«o«x;t-;i^ 

[00131 03 WAft-CftIi, -f S HSJiy/l' 

n-^Xi.zX'}X^l1^X^LX\'^i>, AffitCtJV^TJi. ;K 

c:<o.-Ky>f 5 vmimfmizmmLxmmizuz 



c:ix^>o^rft*ifcSK^Si:, a»4, Bifetj 
[0 0 141 *3t. DffilCfcV^TIi, ^i^U'f 5 HmrKf*: 

X. ^mmm(o^yfu^^i>. zcoDma. 
^ ^vjmminh^'tiz^x'Sii>. 
iatct-cff^ji^U'f s }^mim^ni&yj\<iij^,tx 

tf>iziitsa^i&miis 0 ox:&±. »i L<{4 1 o o ox: 
v^da*Jt>>J9. iaK<o±RB(4 15 0 O'CgflETJbixtf i 
[00151$ <9fc- »i?>iX^i^7L®*^JStt^i: LT 

li^:i:'^::J:sB^vSJ!as^r^ToTtiv^. mz. 

[00161 ( 1 ) A^tCOV^T 
(i)XgA- 1 
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ISA- 1 (ifcV^T. t-r. TtiV^ 5 HKriKflsiSr^j£-r 
Wm. J3J:rXlSA-2tC*JV^T«^>*i.S!J*U'f 5 H 

iz^i,^t^^j:i:t/'mmzmmL^\>\ tt^. mm 

10 0 17] -It^^sit LTti. Mi.tf^i*eQ;< U -y 

his. yi:^y x~/i^hy^fU7i(ymz.m^. ^^-v* 
7xy:^-rh9;i&;i^'i<>'Kz:ii*!te5. 4.4' -^^^ 

^'^r^'>'■r^5?&/^'■l^>'S^Il*l*%, 2, 3. 5-h 

^^'7x,=.U'y>''TS>'. t'X (4-TSy7x- 
;^)x— r;K 4, 4' -i^'TSy hU7x-;P;»t^ 

2. 2-h*X (4-T5y7x— 
ituTUJ^y, 4.4' -v'r5y-4" -tHn^j^ 
hU^x-A'^^:^. 3. 3" -5^bHa^S^-4. 
4* -i^'TSyb'^x-zP, 2. 2-b*;:?. (3-T5y 
-4-t Ho^i/'7x-/l') -'sdf-9-7yP:ta7*oy"« 

3. 5-i?T^y^mm:kifihWkixi>. 

[ 0 0 1 8 ] «-K>J S HKrK«s<0^l«i:fflv^Si§«i: U 
r 5 H , i^*^ -^/VXJVy it^i^Y. 's^l?-^ -f-zP^XTtv 



< , XgA- 2<OM!5«fflS-f|ia S Hii%»l§<0^ 
[00 1 91 (ii)XgA-2 

mitt, tiimmizj:i>^ s n-ftJi. 5 o~4 0 ox: 

g«<ODl8!fttCj:-5TffO. »*U<{410 0~3 0 0X: 
*»ii.JBi7KL-C>f S mima(.-ti>RfliX'i>tttib. ^ 

tcunfasjes-Ji^s-^-rtw, 0yi<fi oox:t'mH. 
2 0ox:t'1^, 3 0ox:x'i(^b\>^oXot,zm@ 

[00 201 (iii)XSA-3 

=^ri^l'>'. hJUX.y^ ^^-^y. i^^U'sdftfy, 2- 
-f9Jy^ ^^'y-ZP, X^'y-ZK 2-^h^i^x^ 
i^'^'nn^^'y, s^^oQX^>^if<oatt» 
JK^IPffitt?S«SES:s -f-ti-fiXJitMT'. ^felifiSfciS-^ 
L-Cfflv^«.it3{i<T#i>. dilute*?: Jn;fCS 

b-^h^^ivinMj-vfWSLb^ihi. o fcrefngjac^-fia 

bmw^'kwm.x^-th, ifi'}^^Ywm<m 

tT. a b-thVmy)\^7i.1fiVm9.bti: 

hi.r> iizwm/itm&bmm^-kwmx.x'm'th . 
\>\ Mmmimiir^izii. m^^^bmmim^^ifim 
«^j-<7)^tcj4, TJv:i-)um>mmti'mLx\'^ 
^«<o<>co, mttiti-;<^fi'i^tiwybj<^y-/u 
}st=3:v^ii^tc{i, mm&'i^bm'^Lf:imz^m-im 



• m 
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[002 1] (iv)IgA-4 

ozta^hi,. yfi^<mmi:m>tt:ibizii. lg«^^f 

-rsaslSffKi. 5tffi5-«i^S^«>fc'i'lgSS:2oJ3Lh 

[0022] ^Wm:?mmb UT{4. 0yi.{fxf-uy 
1. A-f^>'J:^-iv^ '^i^u^yi^y 
-1. 2-i^*3i--/P=5riro>''3i-wMi. ^^U-feUi^, 

i^, >fx^^>'hyr5>"5:i:«O^T5y3S, hVU 

h, ^=if^^^\yyi^>( Vi^T^—h^lf^^ Vi^T^ 
-hm. 7x-;i^^^Uv'>'*;Px— f^w, x^w-v'^un 
— yl^i^'^ »J i^i^yl^x— fy^, b':;?. 7 x y — ;l^A v'V U 
i^/U-x— yd?9«y^'i^j5^'J5^S^/l'X— f-/l''5:if<0 

y)Vyy—)U^ KyXT/\rft.]^Ki:i^<^TfV-Tt.}^ 
y^J^^-^—lV^ 7.9'^yi^TtVir^Y. y)V-9)V 

[00 2 31 (v)XgA-5 

ijcfc, m^y^v^3-h^y^vi^h^mJiW.z'o\^xm 
^h. mmm^M. uf^&. jnnfese®. «Ete<io 



i$(c, SBMfie«jrcf^^»*tfc9a»y/i'S:xrny 
[0 0 24] ^coj@fi&#$^(=^v)i>^^4, mMy)\^ 
\,\>^\mmzw^LXii<(r>i!in^L^\ ms^-thm 

^TSFiBL^v^r-fehy, mik^^/r^)\-^^^y 

^•C<b&BB#JEt)8. 0 9MPa, Bg#iaJK2 3 9. 

mki'iro. tfz. Z.Mitetm(Oi^i,zli. 

7. 3 8MPa, tS&#«aje3 1. imJiCLT, Rlt 

fs,mmiizvxmki:no . 

[00251 (2) B^lC-PV^T 

(i) XSB-l 

(ii) XSB-2 

(Dmmtiziim^w^nhtcMzm^^hmmbm tm^ 

i:m\''^i>Zt.ifiX'^t. ZZX\ S Hltrig^sTft 
6 ;K U T 5 }iWS<^/H\^}tiym6ii-iZ^ h U Xf-yWT 5 :^ 

5y^fi:'<0 3»T5y^. B>iK«sX'S)I.^UT5KilO 

it J: o ti:mm:&ififimm-i.fmi:miLx . msm^z 
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[0026] z(r>t ^(mmii. mmiekfUfvKcKm 

[0 0 271 (iii)XgB-3 

S A - 4 i: |sl«tt LT y;Wk U . ."K U 5 HI?IB«cOffi 
(iv)XSB - 4fc it/XgB - 5 

[00283 ( 3 ) CftJS il/Dft{COV^T 
cmt. XSC-3fctJV^-c, >f S H^bt5j:t^y;Wb«: 

bX'y)V(nimL^m^h:ii:.tl'X^h, tt:. Dm 

(4. -f s }'iti.mbmLm(^!mimx'hi>:itm- 

'^':>xs(mtt-t&zbiiX'^i>, -euT, ^<^««« 

ji-i:?.tiximtt:ibiz^*)^o, mz, ^.y«. r 

jRW=5:Mi»JJ®TS> s 5 0 0 x^iiLtx^Mm-rt :ibX 
^tiixw z<D^Lmi}±x'i>tni. Jtiv^ s mm!^ 
iiu&m^Lxetit'th, 

nw<^ws&iZ'o\,^xi^^i>, *^BjfiosiiJS*a(cJ:s 

i: , ;Si^*»tt?&S 10 0 0k g/m'lUT, ¥i^?Lg 1 
ffin/c#?Lmi: LX. ^MmSUfiS 0 0k g/m3 



¥%?Lg**l/imjaT<0|5.7Lm«rJg«-r«.C:i: 

*»ttafK# 5 0 0k «/m3 ¥%fLS36« 1 0 0 n 

mmtlf. BET&-«ffl^Lfc<i*«4 0 0m2/«KUifc 
^r^vt^^SrJgfifC^?.. HRWtC. S*^!raitt«li&»4. 2 

0 ox:ja.TTai». ea^htzio. mmmii2 o o-c 

«T-C*^». Sn:, m^mmJSiTi>. 2 0 0X:1JU:(C 
^r6i:8!i^i•)^l3l^^TU^4t^6^.*<. iHMiaK(42 50X: 

(4, ji«?^SIfflii9AiaK*«2 5OX:jJLh-C*0. 4^^im 
K:J44 0 OX:*'C<OiWr!M±S:Wt'CV^« t V^*)<ITV^ 
4. *5KBO#?L««c<4. ^««rc^:VV'C/i.^'<od^>j 

4. 

[0030] :*:SiffT. ¥i%iB«24X;-C<^«&g 

0. 0 2 5W/mKOT'rS>0. -HRW^^^5 
^^.-^-zHae^sPWO. 0 3 5W/mKj:OtfiV^ffiS: 
W^4^?L«*|£S'a«T* & , 1 0 0 n mm 

T-Cfcixtf . $ hiZiS.\,y^imm (0.01 7W/mK 
OT) <0^?Lm«rS^-C'§«.. ^(i>iiZ. rJUS.-^J^ 

^7L«**^U-CSffif*±-f S i: . gft^l^O . 0 1 

zbifix^i. tti. mimi^nxx-cooM^im 

2 JJl-FCifc&^?LS»SrJ!l«T& & . 1 MH zT 

<0>'-v';l':7 <0;K U S YJmt!i<7)itm^mm} 3 . 3 T-S) 

57;W:toxf-l/'><DJt»IIK!f?>2 J: 0 t®v^ffi^^4> 
[003 1 ] 

<mstmi > 3*5^fif!ltc*JV^TI4. Aftt:tfc*»oT* 
«IBO^?L®*«:iiit L^. -fb^iBla i: LT 4 . 4 ' - 

. 'fb^!|?0bi:LT2, 2-t';^ (3-T5y-4- 

v\ MS'CM^^-'l'Jt-Cl : Itc^r-Sidtc, N, 
N' -j^'^^yl^-r-fehrS H (WT. ^DMAcj tV> 

10 O'er 11^. 2 0 0t;-c2i^MWiratT>f s 

1 Ogi&, 5 0c c<0-rh9bHn77i' (JUT. ""t 

HFj i:v>a. ) i,zmmLX7ii'j-( ^mma^fz, z 
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i^- h 9 i^-rtAii. zmxcm^m^^x 5 ox:, 9 
MP at:i@BS^«L.. .-j^'j 5 Hie*iy;Koxroy 

igy/K^);^i^*»{ti&K{i*«?3 0 0 k g/m^ vmsJi 

4 0nm, BETit«Bffi«6 0 0m2/g-eS)-?:'i. 
i ;t , 3 0 0 XTQ 2 ^fa<:0Miaii4'C&S LT t , 

it, ^feiT^^7L«««03!!i6s9P«i, T%iaK24X:tc 
l3V^T*t>0. 0 2 0W/mKT*-:>/i. t^i, ^?L©«£ 

JESrO. OlTorrfcUJt^*, SBfflUrf^tJtKS* 
WcOSfigas^Eii, ¥%iafi2 4'Ct2t5C^-C*^0. 0 08 

[00321 <|lifiM2 > *SIJS0!lfc*JV^T(±. B^fc 

Til*tro;>< "J -y hK, -fb^^^b t LT 3 , 3 ' -i^'b 
HodE-j^-4. 4' -i^'rSyb'7x-yK LT 
N-pC^/PtfoU H>' NMPtV^^ ) t&fl|V\ 

0. 1 Os/ccco|§iSS:ifn:. ^<mm^. asfeffJi: 
tTp-7^;l«r^'n7'f K3&»eo. 0 4g/cci: 

^rsa*2ip;c-c, 8ox;-eiD«mtUTdfj'f s HitriB 

«s<OSSiy/l'$:ftJt. ^lOS^y/l'Sr 1 6 OX^t'S^ 
V^-C\ ^fei8?*SlS$:Jn;fr8 0*C, 2as*>»tT;^^c® 

-fe h y ngjigm LJt^tc . MffTT 5 0 x:Tias lt 

**o-Cf^U/tl£«y^KO**»ft««tt. *5 1 8 0 k g 

/ms . T%?LgJi**J 1 0 0 n m . BE TJt^ffimJiKJ 
8 0 0m2/gX'S>-:>^.:. iJt, 3 0 0'CT'2I^H<0e 

[CO 33 J <Slitefi?y3>IIJfe0!l2T#iS!Uoi^'J'f S 
HI£iiy/PS-S3g#HS^T, 1 0 0 0 X;x* 1 ^tfflDD^ L 

<Oiasy/l^>'?><OK*|if<o;^^*-(t55E»4*«j2 0 0kg/ 
m3, ^l^fL@tS*>>9 0nm, BETJt^ffiaJi*58 0 
Om«/g-CJ>o^. ^^JDaa«:UTV^S3&<, ffiSS* 

[00341 im&m4 > 3|sSQ60!ltC*J V^TJi, CjfetC 



4. 4' -'s<df1^7;l^:tO'f vrntrUxi^t'X (7^' 

, it^htLX4. 4' -v-'TS/- 
4" -t Hn'»>-H>7x:vW^^y, j^fcUTDM 

S h'ltrigflsS g$:50cc<0m-^' U V-;KC^P 

x^i^y'jrtwf\iY^AztVi!L. 1 6ox:x-i0iaaD 
gfeUT, a?««sii:'f s Yvamkn^^^^xaa'}^ 

YifV—TVL7<ltl. 2 5 ox;, 1 OMPa-CjSBSIMiaift 

jffiJi*52 5 0kg/m3, ¥^7LS«4*«J8 0 nm, BE 
Tlt«ffi«{±i!«>8 0 0m'/gT-*)ofc. tJt. 3 00 

x:t 2 vim<r>mm^ tcjjcs UT t . ;^MmfS.^j: t'tc 
§^'sm<nwmmi. ^i^iaK24x;fc:*jv^T««;o. 
^-vvH }VM.ffim^mmx u , ^rts^r i o t o 

iaK2 4X;tCi5t^T*«jO. 0 1 08W/mK'C*>'3. ft 

[00351 CHJftflai 5 > :lfmsmiZii\^X\i. A^tC 

TteTKba^ U -y hK. -fb^b bLX3. 3' - i^'b 
HQde-i^-4. 4' ->?r5yb'7x:::;WtJJ:lA4, 
4' -$^'rsy5^'7x— /WX— T-;l^«:, ^/HfcTl : 
0. 5:0. Sfc'SrSi-ptCNMPfcm-^L. ;K'J'f 5 

v^Tsefc28$-»iTtsi, laiiUTt. ;:^T.i&ssNMPtc«i 
tzco-htz. msmm$^T2 o ox;T'3^isi'f 5 ]^imm 
]^i^-h^:x^ >'-/^/*<os^}smfc«a vx 5 ox: 

•CI smul&LX^U ^ 5 H!^*$r*l^c. Z<D^t 
^ ti>iZ7 Bmi^^WfhZtX'ifMtLtz. -tut, 

cto.-jT'j'f 5 ¥mmr)i'i:ZMft^i:m\>'^ximmt 

mVXJttV ^ 5 HiatyVl^Srff:^. I-Xtoi 3 A& 

KU3t*«-5Tf^tJtse«sy;L'<o;^**tt?ejK{4*<j5 0 0 

kg/in3, ^i^?LS(i*«;7 0 0nm, BETifc^SS 
5 Omi/g-Cfc^fe. <J<:C, C:<0;Jf 'J-f S H9£ 

m^ivi:. soo-cog^s^H^vTT'Ds-fbiavat, 

«so;^*»ft«ffi{S*«j8 0 0kg/m3, Ti^©4*56 
OOnm, BETJt*H«J4*tJ5 OOm*/gTftO, 



[00 36] i^mmey :^msmizii\.^xii. omiz 

(Trn^fiv^. a«i?tii^T, 6 0'c-e3Big«a»«® 
SJHSiT, i5ox:Tii^ia. 2oox;tii^, 25 

*iy;K?D;^ii3&»ttSBS{i*«>2 5 0 k g/m3, T%?Lg{4 
*«>80nm, BETJt;^®8K4*&6 0 0m»/«'C*-9 

[00 3 7] <imifi?«7>^^ai:L.rb*;^7x::i;W 
7^ h 5;&/U;K>'B!il*«J, '(fc-&%b k UT 3 . 3 ' -S^* 

^:;WifcTl : li:^:*J:?KDMAc4iTli-&t, 

xh7Xh^i^i^5 ySr-S-tr^/x^ / -/l^^atcJni 
x-^/wyg^^SrftJt. .I<0x-7;Ui^3>'S'. ffiCSiBIS 
TO-CTl^S. 9 0X;Tl^r^. IIO'CTI^^D 

s^>fc. Sffi*, 2oox;T'2i^is«e«-r&ii:tei-> 

[HI] 
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m^Lt^, ^^tz^ z</)±iz{t^^mtz^'>xi^v^ 
(D^mm^m^Lx^^imsii^t:. ;i<o¥^i^m» 
<^mmimm<oMMif^miJf^4 o o k g^mK 

is®i|s(±. mm^iMHziza^^xaii . Ax-ho. z 

[00381 

[^BB<^«] J':Lh<OJ:ptc. *f6^tcJ:*Hf. flHtfe 

iz. im^mxnsmm.mm<r>mmmiiizmitiism:i: 

[^cofB^^ilBS] 

[@1 ] @lt4. 4:||Bg<0^ef4si&ffiV>;^[B»K^[Bf 

[02] I22J4. *^BBw^?L®«sSr;iiai&t6llgKfflv^ 
:t^«:|HlSS<0|8f®<0«^t:'* 6 . 
[@3] a3U. 3ic%Bj<o^9f4»^)SBtX€^ji%^ 
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